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The statements and conclusions in this report are those of the staff and not
necessarily those of the Board.  The mention of commercial products, their source, or
their use in connection with the material reported herein is not to be construed as either
an actual or implied endorsement of such products. 
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GLOSSARY OF TERMS

Air Basin -- A land area with generally similar meteorological and geographic conditions
throughout.  To the extent possible, air basin boundaries are defined along political
boundary lines and include both pollution source and receptor areas.  California is
currently divided into 15 air basins.

Air Quality Standard -- The prescribed concentration of a pollutant in the ambient
(outside) air that should not be exceeded during a specific time period to protect
public health.  Air quality standards are established by both federal and state
governments to protect public health and welfare.

ARB -- Air Resources Board.  The State of California's Air Resources Board (CARB) is
the lead air quality management agency consisting of an eleven-member board and
its staff.  The ARB is responsible for the attainment and maintenance of the state and
federal ambient air quality standards, and is fully responsible for motor vehicle
pollution control.  It oversees county and regional air pollution management
programs.

Bscat -- The Bscat roughly measures all scattering by fine particles. As particle sizes
approach the range of light wavelengths (0.1-1 µm) they become more efficient in
light scattering.

CADMP = California Acid Deposition Monitoring Program

Carryover -- The term "carryover" is used in a couple of contexts in this report.  In a
general sense, "carryover" refers to the temporal persistence of ozone precursors or
ozone from one day to the next day or days when these pollutants continue to
participate in ozone photochemistry.  "Carryover" in the atmosphere near ground
level refers to pollutants that have been emitted into stable air at the earth's surface
during the late evening and night-time hours and that persist into the morning.  Thus,
fresh emissions during the next day are added into already polluted air, causing
ambient concentrations to be higher than otherwise.  "Carryover aloft" refers to
pollutants that were mixed, injected, advected into, or formed within, an air mass a
few tens to hundreds of meters above ground level.  If this polluted mass of air aloft is
not dispersed, it can be incorporated into the surface layer of air during the day when
sunlight increases vertical mixing of the atmosphere and the polluted air mass is
mixed into the surface layer of air rich in fresh emissions of pollutants. 

CO -- carbon monoxide is a colorless, odorless gas that occurs naturally in the earth's
atmosphere but significant quantities are also emitted during combustion of fossil
fuels.
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COH -- Coefficient of haze is a measure of the light-absorbing ability of particles in a
theoretical 1000 linear feet of air.  Light absorption is primarily due to elemental
carbon from combustion.  A COH of less than 3 is considered clean air and more
than 5 is of some concern. 

Criteria air pollutant -- A criteria pollutant is an air pollutant for which acceptable levels of
exposure can be determined and for which an ambient air quality standard has been
set (e.g., CO, NO2, O3, SO2, PM, lead, sulfate).

Dichot -- Dichotomous particulate matter sampler.  A sampler that splits the air being
sampled into two components such that fine PM (PM2.5 or particulate matter less
than 2.5 microns in aerodynamic diameter) and coarse PM (particulate matter
between 2.5 and 10 microns in diameter) are collected on separate filters.  The sum
of the fine and coarse PM is a measure of PM10. 

DOW (Day of Week) -- In most statistical analyses in this report, Sunday=1, Monday=2,
…., Friday=6, and Saturday=7.  In some instances, a mid-week mean to characterize
the work week (e.g., Monday - Friday or Tuesday - Thursday) may be assigned the
number "8".

EKMA -- Empirical Kinetic Modeling Approach.  A relatively simple model with various
potential levels of complexity that predicts the peak ozone concentrations anticipated
from a variety of initial conditions of ozone precursors, VOCs and NOX.  A diagram
of the relationship between VOCs, NOX, and O3 constitutes an EKMA diagram,
which is often used to characterize the ozone formation potential.

Exceedance -- A measured concentration of an air pollutant greater than a national or
state ambient air quality standard or episode level for that pollutant.

GCV (Generalized Cross Validation) -- A method for choosing optimal parameter values
in a statistical model.  Frequently used to choose the smoothing parameter when
fitting a spline curve.  GCV is essentially a brute force approach, where a series of
trial values are tested and the value which results in smallest estimated model error
is selected.

GLM (Generalized Linear Model) -- A statistical procedure for judging whether
differences between means of grouped observations are significant.  For example,
GLM could be used to test whether mean ozone concentrations from some dataset
are significantly different on different days of the week.

Hydrocarbons -- Compounds containing various combinations of hydrogen and carbon
atoms.  They may be emitted into the air by natural sources (e.g., trees, oil or gas
seeps), and as a result of fossil and vegetative fuel combustion, fuel volatilization,
and solvent use.  Hydrocarbons are a major contributor to smog. 
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Inversion layer -- A layer of warm air in the atmosphere that prevents the rising of air
beneath it and so traps pollutants beneath it. 

Isopleth -- A line connecting points on a graph or map that have equal values with regard
to other variables.  For example, an EKMA diagram shows lines of equal ozone
concentrations as a function of VOC and NOX concentrations.

Light Duty Vehicle -- Any motor vehicle with a gross vehicle weight of 6000 pounds or
less.

LOD (limit of detection) -- The lower sensitivity threshold for a chemical analysis method.
 In common laboratory practice, when the concentration of a target compound is
measured to be less than the LOD, it is judged to be too close to zero for the method
to accurately distinguish from random background "noise".   Therefore, the laboratory
reports the concentration as "below LOD".  LODs are method-specific; generally the
more precise the analytical method, the lower the LOD.

Mobile sources -- Sources of air pollution such as automobiles, motorcycles, trucks. off-
road vehicles, boats, and airplanes.

NO (nitric oxide) -- Nitric oxide is usually emitted from combustion processes and is a
precursor of other pollutants.  NO is converted to nitrogen dioxide in the atmosphere
and then becomes involved in photochemical processes forming ozone, nitic acid,
particulate nitrates, etc.

NOX (oxides of nitrogen) -- The NOX data used in this report do not represent total
reactive oxides of nitrogen (NOY) because the analyzers do not have converters very
near the probe inlet.  Thus, some "sticky" compounds may be lost in the sampling
line before reaching the analyzer. 

NO2 (nitrogen dioxide) -- The NO2 data used in this report are derived by subtracting
nitric oxide (NO) concentrations from the NOX concentrations.  Thus, the NO2 data
represent not only nitrogen dioxide but also some unknown and variable but not total
amounts of other oxidized nitrogen species such as nitric acid, particulate nitrates,
and peroxyacetyl nitrates.

Non-Methane Hydrocarbons (NMHCs) -- The sum of all hydrocarbon species in the air
except methane.  NMHCs are precursors to ozone formation.

Non-Methane Organic Gases (NMOGs) -- The sum of non-methane hydrocarbons and
other partially oxidized organic gases such as aldehydes, ketones, and ethers.

Ozone (O3) -- A strong smelling, pale blue, reactive toxic gas consisting of three oxygen
atoms.  It is a product of photochemical reactions involving sunlight and ozone
precursors (NMHC and NOX) and is a major component of smog.  Ozone causes
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numerous adverse health effects and is a criteria pollutant (i.e., has ambient air
quality standards).

Ozone Precursors -- Chemicals such as NMHCs and NOX, occurring naturally or as a
result of human activities, which contribute to the formation of ozone.

Ozone Weekend Effect -- A term used to describe a tendency for ozone concentrations
to be higher on the weekend than during the work week.

PAMS (Photochemical Assessment Monitoring Station) -- A monitoring site with
enhanced monitoring (especially VOC species, but also NOY, meteorological
conditions aloft) to better describe ozone formation processes. 

Photochemical Reaction -- A term referring to chemical reactions enabled by the light
energy of the sun.

Photolysis -- Chemical decomposition induced by light energy.  For example, some
wavelengths of solar energy break NO2 molecules into a NO molecule and an O
atom.

PM (Particulate Matter) -- Any material, except pure water, that exists in the solid or liquid
state in the atmosphere.  The size of PM can vary from coarse wind-blown dust
particles to fine particle combustion products.

PM2.5 = Particulate matter 2.5 microns or less in aerodynamic diameter.

PM10 = Particulate matter 10 microns or less in aerodynamic diameter.

POD (period of day) -- In this report, the day was divided into six 4-hour periods to
facilitate data analyses of periods when different atmospheric processes are
dominant: EAM (early morning; midnight - 4 a.m. PST), MAM (mid-morning; 4:00 -
8:00 a.m.), LAM (late morning; 8:00 a.m. - noon), EPM (early p.m. / afternoon; noon -
4:00 p.m.), MPM (mid-p.m. / evening; 4:00 - 8:00 p.m., and LPM (late p.m. / night;
8:00 - midnight).

Primary Particle -- Particles that are directly emitted from combustion and fugitive dust
sources.

PTEP -- PM10 Technical Enhancement Program PM sampler.

Reactivity -- A term used to describe a hydrocarbon's ability to participate in
photochemical reactions to form ozone in the atmosphere.  Different hydrocarbons
react at different rates.  The more reactive a hydrocarbon, the greater potential it has
to form ozone.
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Reformulated Gasoline (RFG) -- Also called Cleaner Burning Gasoline (CBG).  Gasoline
with a different composition from conventional gasoline (e.g., lower aromatics
content) that results in the production of lower amounts of air pollutants.

Residual -- The discrepancy between a statistical model prediction and an actual
observation used to estimate the model.  For example, in a linear regression, the
residuals are equal to the signed vertical distances between the data points and the
regression line.

ROGs (Reactive Organic Gases) -- Photochemically reactive gases, composed of non-
methane hydrocarbons, that may contribute to the formation of smog.

SCOS97 -- 1997 Southern California Ozone Study.

Secondary Particle -- Particles that form in the atmosphere as products of chemical
reactions between gases such as oxides of nitrogen and sulfur, organic compounds,
and ammonia.

Soot -- Very fine carbon particles that have a black appearance when emitted into the air.

SOX -- Oxides of sulfur are pungent, colorless gases formed primarily by the combustion of
sulfur-containing fossil fuels, especially coal and oil. 

Spline -- A flexible regression technique which fits a curve to data.  The smoothness of the
curve is determined by the "smoothness parameter", which is chosen by the user. 
When the smoothness parameter is set to zero, the spline interpolates between
successive data points (very jagged).  As the smoothness parameter is increased,
the spline fit gradually becomes smoother.  When the smoothing parameter is very
large, the spline approximates a straight line (the conventional least-squares linear
regression fit).

SSI -- Size Selective Inlet PM sampler.

Stationary Sources -- Non-mobile sources of pollutants such as power plants, refineries,
and manufacturing facilities. 

Sunday Effect -- A term used to describe a subset of the Weekend Effect in which ozone
concentrations tend to be higher on Sunday than on Saturday.

TACs (Toxic Air Contaminants) -- Air pollutants, identified in regulation by ARB, which
may cause or contribute to an increase in deaths or serious illness, or which may
pose a present or potential hazard to human health.  Health effects of TACs may
occur at extremely low concentrations and it is typically difficult to identify levels of
exposure which do not produce adverse health effects.

TEOM -- Tapered Element Oscillating Micro-balance PM monitor
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THC (total hydrocarbons)

TNMOC (total non-methane organic carbon)

U.S. EPA -- U.S. Environmental Protection Agency

VOC (volatile organic compounds) Carbon-containing compounds that evaporate into
the air.  VOCs contribute to the formation of smog.

Weekend Effect -- A term used to describe a tendency for a pollutant to have different
concentrations on the weekend than during the work week.  Also see Ozone
Weekend Effect.



xiii

TABLE OF CONTENTS

      Glossary of Terms     vii

1 Characterization of the Ozone Weekend Effect in California

1.1 Trends in Ambient Ozone Concentrations in the South Coast Air Basin 1.1-1

1.2 The Weekend Ozone Effect during Ozone-Conducive Days in the South           Coast
Air Basin 1.2-1

1.3 Analysis of the Ozone Weekend Effect in the San Joaquin Valley Air Basin, Including
Selected Summaries for Other Air Basins                        1.3-1

1.4 The Weekday-Weekend Behavior of Ambient Ozone Concentrations in     California
1.4-1

2 Analysis of Variations in Ozone and Ozone Precursors

2.1 Diurnal Patterns of Ozone & Precursors in the South Coast Air Basin   2.1-1

2.2 Ozone Precursor Trends in the South Coast Air Basin   2.2-1

2.3 Analysis of VOC to NOx Ratios in the South Coast Air Basin   2.3-1

2.4 Weekday-Weekend Differences in Hydrocarbon Reactivity 2.4-1

2.5 Ozone Carryover and Day-of-Week Phenomena Based on Data from Ozonesondes
and the ARCO Tower During SCOS97   2.5-1

3 Analysis of Variations in Particulate Matter

3.1 Day-of-Week Patterns of Particulate Matter and its Species at                     Selected
Sites   3.1-1

4 Analysis of Variations in Toxic Air Contaminants



xiv

4.1 Day-of-Week Patterns for Six High-Risk Toxic Air Contaminants 4.1-1

5 Analysis of Variations in Vehicular Activity Patterns

5.1 Day-of-Week Patterns of Heavy-Duty and Non-Heavy-Duty Vehicle Activity          at
Weigh-in-Motion (WIM) Stations Relevant to the South Coast Air Basin  During the
Summer of 1997   5.1-1

5.2 Analysis of Hourly Freeway Activity by Day-of-Week in the South Coast              Air
Basin During the Summer of 1997  5.2-1

5.3 Comparisons Between Vehicle Activity and Ambient Air Quality Data by           Day-
of-Week 5.3-1

6 Recommendations

6.1 Recommendations for Further Research   6.1-1

7 Overview of Current Non-ARB Research Efforts

7.1 Weekend/Weekday Ozone Observations in the South Coast Air Basin      (DRI/STI)
7.1-1

7.2 Data Analysis for a Better Understanding of the Weekday/Weekend O3             and
PM Differences (AER)   7.2-1

7.3 Proximate Modeling of Weekday versus Weekend Ozone (ENVIRON ) 7.3-1

7.4 Data Analysis Complementing Proximate Modeling of Weekday/Weekend     Ozone
Differences in Southern California (ENVAIR) 7.4-1

8 Relevant Literature

8.1 Compendium of Weekend Effect Literature 8.1-1


